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ABSTRACT 

This study aims to investigate the effect of compounds extracted from 

pomegranate peels and green tea on some biochemical variables in the 

serum of domestic male rabbits with recently myocardial infarction. 

The study was conducted in the Animal House of the College of 

Veterinary Medicine. 24 male rabbits were used, with an average of 

weights ranging between 1800 - 2000 grams, which were divided into 

three groups (8 / group). The first group was fed a standard diet as a 

control group and the second and third group fed a standard diet added to 

it Cholesterol by 1%. After 45 days, the second and third group animals 

were dosed, in which the myocardial infarction developed the extracted 

compounds, and the myeloperoxidase enzyme activity and the level of 

troponin, potassium, and magnesium were measured. 
Blood samples were collected from the control groups, the second and 

the third in which the disease was developed, and after 21 days the 

samples were collected from the second and third groups after treatment 

with the extracted compounds. The induction of myocardial infarction led 

to a significant increase in the activity of myeloperoxidase enzyme MPO 

and the level of troponin, potassium and magnesium, with a probability 

level of p≤0.01. 
In comparison with control, there was a significant decrease in 

myeloperoxidase activity and potassium troponin level for groups in 

which the extracted compounds were dosed after disease onset, and with 

a probability p≤0.01 compared to the affected groups. 

Introduction  
Cardiovascular disease (CVD) is a disease that affects 

millions of people of all ages around the world, as it 

is the main cause of death, and current expectations 

indicate that for every three injuries there is one 

death, and early and accurate diagnosis gives 

information about the extent of the seriousness Injury, 

and the chance of survival of the victim, which 

reduces the damage to the development of the 

condition through which the heart muscle is exposed 

to complications in the future, in addition to CVD, 

there are several types of heart injuries, including 

heart failure Chronic and acute coronary syndrome 

such as Myocardial Infraction (MI) [1-4], 

Cardiovascular disease symptoms may not appear 

until sometime after the injury or in advanced stages 

of the disease [5]. 

Any defect in the heart muscle or the ability of the 

heart muscle to contract, which causes a temporary or 

permanent decline in the ability of the heart to 

contract, there will be a decrease in the pumping of 

blood to the vital organs in the body[6]. Through this, 

pathophysiology can be identified in order to reach a 

diagnosis of the disease, monitor it and prevent its 

development. It is noticeable that coronary artery 

disease leads to myocardial infarction and a heart 

attack that leads to sudden death, and this happens to 

an imbalance between oxygen demand and its supply, 

the increased demand may cause an increase in heart 

rate due to other pathophysiological phenomena such 

as left ventricular contraction and heart wall 

tightening and contraction. The reduced oxygen 

supply most often occurs due to coronary artery 
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spasms and coronary artery disease. Therefore, 

myocardial infarction clinically appears as Angina 

pectoris  ] 7]. 

Medicinal plants and herbal remedies occupy an 

important position in the sciences of medicine and 

pharmacy, because it is considered a safe source for 

the pharmaceutical industry. The medicinal plant is a 

plant that contains in one or more of its different parts 

one or more effective chemicals in low or high 

concentration and has the ability to treat a specific 

disease or reduce Symptoms of infection for this 

disease if it is given to the patient in its pure extracted 

form or in the form of fresh or dried natural vegetable 

herb. The scientist (Dragendroff) knew in his 

definition of the medicinal plant as (that everything of 

plant origin is used medicinally, it is a medicinal 

plant), and possesses medicinal plants used as 

antibiotics and bacteriostatic, or as painkillers, there 

are many effective compounds such as: alkaloids, 

tannins, soaps, volatile oils, flavonoids, saliva, gums 

and phenolic compounds [8]. 

Materials and methods  
Extraction and separation of the A1 plant extract 

from the pomegranate peel: the peel extract of the 

pomegranate fruit has been prepared using a 

continuous extraction device (soxhlet) depending on 

the nature of the active compounds separated from 

the plant and the nature of the solvent used in the 

separation process and by using the successive 

solvent system, taking into account the boiling point 

of the solvent used, have been collected. Pomegranate 

peel from places where medicinal herbs are sold and 

washed with water to remove suspended impurities 

and dried at room temperature and milled by an 

electric mill to obtain pomegranate peel powder, then 

put 100g of pomegranate peel powder in a thick filter 

paper thimble and put the solvent in the beaker at the 

bottom of the chamber consisting of ethanol And 

water, at a ratio of 40:60, in a quantity of 200ml, at a 

temperature of 70 o C, for a period of three hours, 

and then transfer the extract to the evaporator rotary. 

It was set at a temperature of 60 o C for the purpose 

of separating ethanol and water from the extract to 

dry it. The crude extract was placed in an opaque and 

sealed container and kept in the refrigerator until the 

compound under study was extracted 
 

] 9]. 

The separation of the A1 compound from the extract 

using a chromatographic column filled with silica gel 

of the type Mesh size 60 A, which activates and 

saturates 30 g of gel, using 200ml of a mixture of 

hexane-methanol (V / V) 1: 5 as it was chosen by 

giving it the best separation in the Thin Layer 

Chromatography (TLC), which represents the mobile 

phase, where 10ml of the extract form was added to 

the glass separator column, then after the extract was 

absorbed by silica gel, the column was washed with a 

5: hexane-methanol solvent by adding it step by step. 

Separation within sealed tubes, the solvent was 

evaporated and dried in an incubator at 37 o C and a 

portion of the sample was taken for chemical 

composition detection using Fourier-transform 

infrared spectroscopy (FTIR) techniques [10]. 

Extraction and separation of plant extract A2 

from green tea: The process of preparing green tea 

leaf extract included mixing 50g of dry green tea 

leaves with 500ml of distilled water, after which it 

was placed in a water bath for 4 hours at a 

temperature of 50 o C, after which the mixture was 

filtered using filter paper. 

The extract was purified from non-polar compounds 

by adding chloroform to the extract in a separation 

funnel in a ratio of 1: 1 (V / V). Extract: chloroform, 

mix the mixture and leave for an hour, the lower layer 

(the chloroform layer) was discarded and the upper 

aqueous layer was purified from the low polar 

compounds by adding  Ethyl acetate to a separating 

funnel at a ratio of 1: 1 (extract volume: the volume 

of ethyl acetate), mix the mixture well and leave for 

24 hours to obtain two phases where the lower phase 

represents the aqueous layer (model layer) 

Concentrate with a rotary evaporator at a temperature 

of 50 ° C and put the crude extract in a vial. Airtight 

and refrigerated ]11]. 

Separation of compound A2 from green tea leaf 

extract by using a column filled with silica gel of the 

type Mesh size 60 A, which activates and saturates 

30g of gel using a mixture of acetic acid - chloroform 

in a ratio of 1: 9 (V / V) as it was chosen by giving it 

The best separation is in TLC, which represents the 

mobile phase, where 10 ml of the extract form was 

added to the glass separation column, then after the 

extract was absorbed by silica gel, the column was 

washed with a solvent -: by adding it step by step and 

the separated parts were collected at a rate of 

approximately 5ml of the part contained in the 

outgoing mobile phase From the separation column 

inside sealed tubes A2, the solvent was evaporated 

and a portion of the sample was taken for chemical 

composition detection using FTIR techniques [10]. 

Animals used in the study: To know the effect of 

the compounds extracted from the plants under study, 

24 male domestic rabbits obtained from the Animal 

Center in the College of Veterinary Medicine at Tikrit 

University were used in this study. The rabbits were 

placed in cages, taking into account hygiene 

(cleanliness) and sterilization with disinfectants. 

Animals used between 1800-2000 g and animals fed 

with ready-made feed. 

Preparation of the feed: The standard feed is used 

for feeding animals (wheat 35%, yellow corn 35%, 

soybeans 10%, proteins and other materials) after it 

was ground using an electric mill, the components of 

the feed were determined, mixed and kneaded by 

adding water, then discs were formed from it and 

placed in large plates to dry with exposure to air and 

sunlight, then stored in plastic containers [12]. 

A feed was prepared with similar ingredients to the 

composition of the standard feed, except that 

cholesterol was added at a concentration of 1% in 
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order to induce heart disease in the experimental 

rabbits
 
 [13]. 

The animals were divided into three groups, each 

group consisted of eight animals with similar weights, 

as follows: 

The First Group G1: the control group. This group 

was treated by giving a standard diet and regular 

drinking water daily during the study period. 

The Second Group G2: a group of induced 

cardiovascular disease, cholesterol, which was dosed 

with compound A1 

 This group was treated by administering a standard 

diet with cholesterol powder at a concentration of 1% 

and regular drinking water, and after 45 days of 

disease inception, they were given compound A1 at a 

concentration of 50 mg / kg by mouth [14]. 

The Third Group G3: a group of induced 

cardiovascular disease, cholesterol, which was dosed 

with compound A2 this group was treated by 

administering a standard diet with cholesterol powder 

at a concentration of 1% and regular drinking water, 

and after 45 days of disease inception in it, compound 

A2 was administered at a concentration of 6mg / kg 

orally [15]. After the end of the induction period of 

cardiovascular disease, blood samples were taken 

directly through the heart by cardiac stab method 

from the control group and the two disease induction 

groups, with an amount of 3ml, then placed directly 

in the test tubes and inserted into the central 

centrifuge at 3000rpm for 15 minutes to obtain blood 

serum, and the effectiveness of the Myeloperoxidase 

enzyme was measured. And biochemical variables, 

and blood samples were drawn from the two affected 

groups, and the compounds under study G2 + A1, G3 

+ A2 were dosed, serum isolated, and the activity of , 

myeloperoxidase enzyme and the levels of troponin, 

potassium and magnesium were measured. 

Estimating the effectiveness of the 

myeloperoxidase enzyme: The effectiveness of the 

myeloperoxidase enzyme in the blood serum was 

estimated using a ready-made test kit from the 

American company Elabscince, where the 

myeloperoxidase enzyme works on oxidizing ortho-

dianisidine in the presence of hydrogen peroxide to 

produce a yellow-colored compound that can be 

measured at a wavelength of 460 nm 
 
[16,17] 

Determination of troponin level: The method of 

immunological detection is used where the detection 

antibody in the buffer binds to the antimatter in the 

sample in the form of antibody complexes with the 

antigen and is transferred to the nitrocellulose matrix 

to be picked up by the inhibitor antibody at the end of 

the test cartridge and the signal intensity on the 

detection antibody that is processed by Finecare test 

instrument to demonstrate the concentration of cTn-I 

in the sample [18]. Potassium ion level estimation: 

The potassium ion concentration (K 
+ 1

) in the blood 

serum was estimated using a ready-made assay kit 

from the Egyptian company Spectrum, where the 

potassium ions react with TPB-Na Sodium 

Ttraphenyl Boron in a basic medium to form TPB- K 

Potassium Tetraphenyl Boron which is cloudy  ]  19] 

Determination of the magnesium ion level: The 

concentration of the magnesium ion (Mg 
+ 2

) in the 

serum was estimated using a ready-made assay kit 

from the Egyptian company Spectrum, where the 

magnesium ions form a complex colored compound 

upon interaction with phosphnazo III and the color 

intensity is proportional to the magnesium ion 

concentration [20,21].  

Statistical analysis: The result were analyzed 

statistically by applying the statistical program 

Minitab (VER/17), the t-test and F (ANOVA) were 

used and the arithmetic means were compared to 

determine the differences using Duncan polynomial 

test with a probability level P≥ 0.01. 
Results and discussion 

 Fourier-transform infrared spectroscopy was used to 

diagnose compounds and to know their structural 

composition, through hydroxyl groups O-H and 

carbonyl C = O and other groups ]22,23[. 

The Infrared spectrum of compound A1 as shown in 

Figure (1) showed a high-intensity stretch beam at 

3260-3454 cm
-1

 belonging to the hydroxyl group OH, 

and a weak-intensity beam at site 3012 cm
-1

 due to 

the absorption of the aromatic C-H group and an 

intense beam high at 1706.88 cm
-1

 for the C = O 

group within the carboxyl group and a bundle with an 

absorption 1542-1620 cm
-1

 belonging to the benzene 

aromatic ring[24[. 
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Fig. 1: The infrared spectrum of compound A1 

 

While the FT-IR spectrum of compound A2 as shown 

in Figure (2) shows a high-intensity beam at 3350.12-

3481.27 cm
-1

 for the hydroxyl OH groups associated 

with the aromatic ring, and a medium-intensity beam 

at the site of 1645.17 cm
-1

 for the C = O-linked 

carbonyl group. 

With tri-hydroxybenzoic acid and a chroman 

compound (dihydropyran), as well as a stretch 

package at  1244.00 cm
-1

 for the O-C = O group and 

the stretch beam at 1564.16 cm
-1

 for the C = C group 

in the benzene ring [25,26], and 784.33-883.34cm
-1

 

for the C-H aromatic group]27]. 
 

 
Fig. 2: Infrared spectrum of A2 

 

Estimation of biochemical variables: It is noticed 

from Table that there is a significant difference in the 

effectiveness of MPO by the effect of the compounds 

extracted A1 and A2, as the activity reached (74.138 

±1.095) (60.838 ±0.424) compared to the control 

group (27.587 ±1.726) and the group in which the 

disease was developed  

(123.500 ±1.938) (123.588 ±2.057), respectively, 

with the level of probability P≤0.01, and this is 

consistent with what has been indicated by a number 



  
 

  
Tikrit Journal of Pure Science Vol. 26 (3) 2021 
[[ 

39 

of studies, where it is observed that there is a 

decrease in the effectiveness of MPO due to the effect 

of poly phenol compounds known as flavonoids and 

phenolic acids (phenolic acid) as it is considered an 

anti-oxidant and anti-inflammatory and has a 

preventive effect from heart disease, brain and 

diabetes, as it works to reduce blood pressure and 

cholesterol and prevent the accumulation of plaque in 

the blood vessels by reducing the damage of free 

radicals in the blood, in addition, the effect of 

compounds may appear when they are linked with 

minerals such as iron, thus reducing the production of 

the hydroxyl radical within the interaction of fenton 

catalyzed by the MPO enzyme or its association with 

the active sites, thus reducing its effectiveness or 

inhibition  [28-31]. 

The results also indicate a significant decrease in the 

level of troponin due to the effect of the compounds 

extracted A1 and A2 in the groups G2 + A1 and G3 + 

A2, where it reached (0.392 ±0.022) (0.1775 

±0.0158) compared to the control group G1 (0.0125 

±0.004) and the group that was developed the disease 

has G2 and G3 (5.029 ±1.039) (4.760 ±0.572), 

respectively, with a probability level of P≤0.01 as 

shown in the Table and this came in accordance with 

one of the studies that indicated the positive effect of 

phenolic acids and flavonoids on reducing the level of 

troponin in the serum of male mice after the 

development of myocardial infarction in it, by 

reducing oxidative damage [32] . 

There was a significant decrease in the potassium 

level due to the effect of the compounds extracted A1 

and A2 in the groups G2 + A1 and G3 + A2, reaching 

(3.725 ± 0.070) (3.525 ±0.046), compared to the 

(3.537 ± 0.051) G1 group and the groups in which the 

disease was developed G2 and G3(4.312 ±0.155) 

(4.262 ±0.155) respectively, and with a P0.0 

probability level, the decrease in the level of 

potassium in rabbit serum for the G2 + A1 and G3 + 

A2 groups may be attributed to the effect of the 

compounds under study on the activity of the HERG 

channel, as one study indicated that Flavonoids 

possess an antiarrhythmic effect of QT acquired 

through potassium channel blocking [33] . 
 
 

The results in the Table indicate that there is a 

significant difference in the level of magnesium due 

to the effect of the compounds extracted A1 and A2 

in the groups G2 + A1 and G3 + A2, where the 

efficacy reached (2.650 ±0.016) (2.520 ±0.114) 

compared to the G1 group (2.205 ± 0.005) There was 

no significant difference compared with the groups in 

which the disease was developed, G2 and G3 (2.698 

± 0.025) (2.655 ± 0.114), respectively, and with the 

probability level P≤0.01. The raise in of magnesium 

level because of lack of perfusion for along time or 

because of disturbance in heart rhythm  [34]  .  
 

Table: The mean ± standard deviation of myeloperoxidase enzyme activity and some biochemical 

variables rabbit serum for the control group compared with the groups after the induction of myocardial 

infarction and its treatment with extracted compounds 
parameters Group N Mean ± SD P – value 

 

Myeloperoxidase 

U/L 

G1  

 

8 

27.587 ± 1.726 c  

 

0.0002 

 

G2 123.50± 1.938  a 

G3 123.58 ± 2.057 a 

G2+A1 74.138 ± 1.095 b 

G3+A2 60.838 ± 0.424 c 

 

 

Troponin 

ng / ml 

G1  

 

8 

0.012 ± 0.004  c  

 

0.0001 
G2 5.029 ± 1.039  a 

G3 4.760 ± 0.527  a 

G2+A1 0.392 ± 0.022  b 

G3+A2 0.177 ± 0.015  c 

 

 

Potassium 

mmol / L 

G1  

 

8 

3.537 ± 0.051  c  

 

0.0004 
G2 4.312 ± 0.155  a 

G3 4.262 ± 0.150  a 

G2+A1 3.725 ± 0.070  c 

G3+A2 3.525 ± 0.046  c 

 

 

Magnesium 

mg / dl 

G1  

 

8 

2.205 ± 0.005  c  

 

0.009 
G2 2.698 ± 0.025  a 

G3 2.655 ± 0.118  a 

G2+A1 2.650 ± 0.016  a 

G3+A2 2.520 ± 0.114  b 
 

Conclusion 
1- This present study has showed a significant 

increase in myeloperoxidase activity and the level of 

Troponin, Potassium, and Magnesium in serum from 

rabbits induced with Myocardial Infarction 

comparing with control group. 

2- There was a significant decrease in 

myeloperoxidase activity, Troponin level and the 

level of Potassium in serum from rabbits that has 

dosed the extracted A1,A2 after the disease 

developed in them. 

3- There wasn’t significant difference in the 

Magnesium concentration in serum of rabbits, which 

was administered by the compounds extracted A1,A2 

after the disease developed in these rabbits. 
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دراسة تأثير المركبات المستخلصة من قشور الرمان والشاي الأخضر على بعض المتغيرات 
 الكيموحيوية في امصال الارانب المستحدث بها احتشاء العضلة القلبية

 احمد صالح، نادية  ضمياء وجيه يعقوب
 ، العراق ، تكريت ، جامعة تكريت ، كلية التربية للعلوم الصرفة قسم الكيمياء

 

 الملخص
الى تقصي تأثير المركبات المستخلصة من قشوور الرموان والشوالأ ارخعور بلوى بعوغ المتايورات الكيموييويوة فوي امصوا  ذكوور  الدراسةتهدف هذه 

 الارانب الميلية المستيدث بها ايتشاء الععلة القلبية.
غوورام، تووم  2000 – 1800تراويووت بووينن ذكوورام موون الارانووب وبمعوود   و ا 24 تمووت الدراسووة فووي البيووت الييووواني التوواب  لكليووة التووب البيتوورلأ، اسووتخدم 

بابتبارهووا مجموبووة سوويترت وغووذيت المجموبووة الثانيووة و الثالثووة مجموبووة غ غووذيت المجموبووة ارولووى بليقووة قياسووية /  8تقسوويمها الووى ثوومث مجووامي    
نيووة والثالثووة التووي اسووتيدث فيهووا ايتشوواء يومووام تووم تجريوو  ييوانووات المجموبووة الثا 45% ، وبعوود موورور 1بليقووة قياسووية معوواف لهووا الكوليسووترو  بنسووبة 

 الععلة القلبية المركبات المستخلصة وقيست فعالية  ن يم مايلوبيروكسيدي  ومستوى كل من التروبونين ، البوتاسيوم ، المانيسيوم.
العينوات مون المجمووبتين الثانيوة والثالثوة  يوم جمعوت  21تم جم  بينات الدم من مجامي  السيترت والثانية والثالثة التي تم استيداث المرغ فيها وبعد 

ى بعووود معاملتهوووا بالمركبوووات المستخلصوووة، ان اسوووتيداث ايتشووواء الععووولة القلبيوووة  دى الوووى ارتاووواي معنوووولأ فوووي فعاليوووة  نووو يم مايلوبيروكسووويدي  ومسوووتو 
≥p التروبونين والبوتاسيوم والمانسيوم وبمستوى ايتمالية  اغ معنوولأ فوي فعاليوة مايلوبيروكسويدي  ومسوتوى مقارنةم م  السيترت، ويصو  انخا 0.01

≥pالتروبووونين البوتاسوويوم للمجووامي  التووي جربووت المركبووات المستخلصووة بعوود اسووتيداث الموورغ فيهووا وبمسووتوى ايتماليووة  مقارنووة موو  المجووامي   0.01
مو  المجوامي  المصوابة وبنود مسوتوى ايتماليوة  المصابة، وبدم وجود فرق في مستوى المانسيوم في مجوامي  المجوامي  المعاملوة بالمستخلصوات مقارنوة

.p≤ 0.01  
 


